Elafin expression in human fetal and adult submandibular glands.
Elafin, a bifunctional protein, has the NH(2)-terminal domain functions as a transglutaminase substrate for crosslinking to lysine-containing proteins and the COOH-terminal whey acidic protein domain as a potent anti-elastase. Human fetal submandibular glands (n=100) and adult submandibular glands (n=10) were used to elucidate the expression pattern of elafin in the developmental processes of human submandibular gland by immunohistochemistry, in situ hybridization, and western blot analysis. Elafin mRNA was expressed both in the gland epithelium and intralobular mesenchymal tissue of fetal submandibular gland in an early developmental stage (10-18 weeks) and an early intermediate developmental stage (EIDS; 19-24 weeks). The elafin antigen was also found in the intralobular mesenchyme of submandibular gland in the same stages. Thereafter, elafin was transitionally expressed in the ducts and acini of submandibular glands. In the late intermediate developmental stage (LIDS; 25-32 weeks) and the late developmental stage (LDS; 33-40 weeks), elafin became markedly positive in the excretory and striated ducts but weakly positive in the intralobular mesenchymal tissue. The elafin was heavily present in the excretory and striated ducts of adult submandibular gland, while it was sparse in the intralobular mesenchymal tissues. Western blot analysis showed the protein extracts from submandibular glands of EIDS, LIDS, and LDS, adult submandibular gland, fetal tissues (8 weeks), and adult parotid saliva migrated into multiple bands, about 25, 50, 65, and 140 kDa, which were higher than the putative size of elafin protein, 12 kDa. These data suggest that elafin, anti-elastase, is an essential component highly utilized during the morphogenetic processes of fetal salivary gland development and continuously plays a role for the protection of the tubuloalveolar structures of adult salivary gland.